In the past the insoluble collagen of connective tissue has been examined largely as its corresponding derived gelatin. Gelatins prepared from normal and rheumatoid collagens were demonstrated to be slightly different in their primary structures (Steven, 1964a) . The so-called "insoluble collagen" has now been solubilized by the ox-amylase technique first described by Nishihara (1963) for steer-hide collagen and later adapted for aged human tendon by Steven (1964b) . Native collagen from rheumatoid knee joint synovial tissue and hip joint acetabular tissue have been isolated by the Nishihara technique and compared with the collagen extracted from knee joint and synovial tissue and Achilles and patellar tendons taken post mortem from subjects with no known history of rheumatoid arthritis. The collagens extracted from aged human tissues are highly crosslinked (Steven, 1965) and do not yield more than 4 to 10 per cent. dry weight soluble gelatin after heating to 1000 C. for one hour at pH 7, unlike the monomer, tropocollagen, which is quantitatively converted to a gelatin under these conditions. Electron microscope examination of the Nishihara extracted normal collagen dissolved in 0 1 M acetic acid demonstrated the highly polymerized nature of this collagen (Fig. 1, overleaf) , which on higher magnification showed the typical collagen periodicity (Fig. 2, overleaf) observed in native collagen of intact tissue.
The primary structures of collagens extracted from normal and rheumatoid tissues are being compared after enzyme digestion followed by fingerprinting analysis in this laboratory. Native tropocollagen is made up from a tightly wound triple helix composed of alternating polar and non-polar regions. Short peptide appendages are attached to the helix and these have been referred to as telopeptides by Rubin, Pfahl, Speakman, Davison, and Schmitt (1963 (Hodge, Highberger, Deffner, and Schmitt, 1960; Rubin and others, 1963; Steven, 1963) . The Nishihara extracted collagen is also attacked by pepsin in the region of the telopeptides (Steven, 1965) with consequent depolymerization to subunits similar to those produced by the action of pepsin on tropocollagen.
Present Investigations
In the present study a simple technique has been developed which demonstrates a chemical modification of collagen obtained from joints severely affected by rheumatoid arthritis as compared with collagen from normal synovial tissue and tendons. Pronase is a proteolytic enzyme with a wide specificity; however, it can only digest native tropocollagen in the telopeptide regions (Tyson, 1964) . The thermal stability of Nishihara solubilized normal collagens is unaffected after pronase treatment, whereas collagens extracted from rheumatoid tissue have greatly reduced thermal stability. Any change in the thermal stability of these polymerized collagens after incubation with a small quantity of pronase for half an hour must be caused by enzyme attack at a non-helical part of the collagen protofibril followed by a local destabilizing effect at the site of digestion which in turn is reflected in an increase in the soluble nitrogen fraction obtained after thermal denaturation under standard conditions.
Experimental Conditions
The collagens solubilized by the Nishihara technique from six normal knee joint synovia, six tendons, and eight rheumatoid tissues were brought to pH 7 * 0-7 * 5 by suspending the protein in approximately 4M sodium acetate, and the excess salts were then removed by washing the insoluble protein in water. The collagens were then suspended in 0 01 M CaCI2 containing pronase obtained from the Kaken Chemical Company, Tokyo. The enzyme substrate ratio was within the range 1: 2 and 1:4 x 103. This ratio may be determined only after thermal denaturation and total nitrogen analysis, and as a result the ratio can be only approximately judged from experience at the time of digestion. In these experiments this ratio is not necessarily identical in each case but is within the limits stated above; the actual ratios are given for the graphs in Fig. 3 where necessary. 
Results
Collagens from normal tissues showed no increase in gelatin formation in the presence of pronase even after 24 hours. This would indicate that the enzyme was not digesting the telopeptide regions of normal collagen at this very low enzyme substrate ratio, since some destabilization would be expected to have taken place (Steven, 1965) . Collagens from rheumatoid tissues were attacked by pronase and showed a marked increase in gelatin formation after enzyme treatment; three typical examples are presented in Fig. 3 
